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IMPROVED SUPERABSORBENt COMPOSITION AND ABSORBENT ARTICLE 

USINGTHESAME 

FIELD OF THE INVENTION ' 
5 The present invention relates to a superabsorbent composition. The 

superabsorbent composition of tfie present invention is particularly useful in absorbent 
articles such as disposable diapers, adult incontinence garments, training pants, 
sanitary napkins, and the like. More particularly, this invention relates to a 
superabsorbent composition comprising an imdemeutralized superabsorbent polymer 
10 and a layered double hydroxide anionic clay. 

BACKGROUND OF THE INVENTION 

Commonly, an absorbent article, such as a disposable diaper, adult incontinent 
garment, training pant, sanitary napkin, or the like, comprises a topsheet which is at 

1 5 least partially liquid pervious, a liqiiid-impervious backsheet, and an absorbent core 
formed from (1) cellulosic fibers, which typically are comminuted softwood pulp 
fibers ("fluff pulp"), and (2) distributed particles of a superabsorbent polymer 
("SAP"). The absorbent core is generally positioned between the topsheet and the 
backsheet It is also known to provide the absorbent article with one or more other 

2 0 layers formed from cellulosic fibers or other materials to perform various liquid- 
absorbing, liquidniistributing, and cushioning fimctions. 

Much effort has been expended to find cost-effective materials for absorbent 
cores which display good liquid absorbency and retention. Superabsorbent polymers 
in the form of granules, beads, fibers, bits of fihn, globules, etc., have been favored 

2 5 for such purposes. Such superabsorbent polymers are generally water-insoluble but 

water-swellable polymeric substances capable of absorbing fluids in an amount which 
is at least ten times the weight of the substances in their dry form. 

In one type of superabsorbent polymer, the particles or fibers may be described 
chemically as a crosslinked, sodium-neutralized polyacrylate. Included in this class of 

3 0 materials are such modified polymers as sodiimi-neutralized crosslinked polyacrylates 

and polysaccharides including, for example, cellulose, starch and regenerated 
cellulose which are modified to be carboxylated, phosphonoalkylated, sulphoxylated 
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or phosphotylated, causing the SAP to be highly hydrophilic. Such modified 
polymers may also be crossliiiked to reduce their water solubility. 

The water absorption and water retention characteristics of superabsorbent ' 
polymers are due to the presenfce in the polymer structure of ionizable functional 
5 groups. These groups are usually carboxyl groups, a high proportion of which are m 
the salt form when the polymer is dry but which undergo dissociation upon contact 
with water. In the dissociated state, the polymer chain will have a series of functional 
gioiq>s attached to it which groups have the same electric charge and thus repel one 
another. This leads to expansion of the polymer structure which, in turn, pehnits 
X 6 further absoiption of water molecules although this expansion is subject to the 
constraints provided by the cross-Imks in the polymer structure which must be 
suffici^it to prevent dissolution of the polymw. 

It has been found in the past that the absorbent capacity of siq>erabsorbent 
polymers for body fluids such as urine is dramatically lower than for deionized water. 
15 It is generally believed that this effect results from the electrolyte content of body 

fluids and the effect is often referred to as "salt poisoning". In particular, human urine 
contains about 0.9 wt % NaCl. These high concentrations of Na+ and CI- ions disturb 
the osmotic pressures surrounding the superabsorbent polymer and significantly 
reduce the absorptive capacity of the superabsorbent polymer in urine relative to its • 
2 0 capacity in deionized water. For example the absorption under load ("AUL") at 0.3 
psi of a high performance superabsorbeni polymer in a saline solution containing 0.9 
wt % NaCl is about 30 grams of solution per gram of SAP while the AUL is about 40 
grams of solution per gram of SAP and 70 grams of solution per gram of SAP at 0.5 
wt % NaCl and 0. 1 wt % NaCl, respectively. 
2 5 Attempts have been made to counteract the salt poisoning effect and improve 

the performance of superabsorbent polymers in absorbing electrolyte contaming 
Uquids such as human urine. A first approach used in the past to increase the 
absorptive edacity of superabsorbent polymers in NaCl solutions has been directed to 
the synthesis of superabsorbent polymers which contain ionic fimctional groups that 
30 arc not as strongly affected by Na+ ions. However, these ^preaches have proven 
costly. 
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A second approach involves u^ing superabsorbent polymer in combination 
with anionic/cationic ion exchange resins to remove the NaCl ions. For example, EP^ 
A-02 10756 discloses an absorbent structure comprising a superabsorbent polymer and 
an anion exchanger, optionally together with a cation exchanger, wherein both ion 
5 exchangers are in fibrous form. Combining a superabsorbent polymer with an ion 
exchanger attempts to alleviate the salt poisoning effect by using the ion exchanger, 
generally as a combination of both an anion exchanger and a cation exchanger, to 
reduce the salt content of the liquid. The ion exchanger has no direct effect on the 
performance of the superabsorbent and it may not be possible to reduce the salt 

1 0 content sufficiently to have the desired effect on the overall absorption capacity of the 
combination. Generally, the anion exchanger is an anion exchange resin containing 
functional groups in basic form, such as nitrogen containing amine groups, i.e. 
primary, secondary and tertiary amine groups and quaternary ammonium groups. 
These ion exchange resins are often expensive and they have no absorbing effect 

1 5 themselves and thus acts as a diluent to the superabsorbent polymer. 

Among other things, this invention has resulted from ongoing efforts to 
improve the absorptive capacity of superabsorbent polymers in electrolyte solutions in 
a cost effective manner. 



20 SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide an improved 
superabsorbent composition and an improved absorbent article comprising the same. 

Another object of the present invention is to provide a cost-effective 
superabsorbent composition and an absorbent article comprising the same which has 
25 an increased absorptive capacity, particxilarly in electrolyte solutions. 

Accordingly, the present invention is directed to a superabsorbent composition 
comprising: an undemeutralized superabsorbent polymer in which at least 30% of the 
functional groups of the polymer are in free acid form; and a layered double hydroxide 
anionic clay. The undemeutralized superabsorbent polymer is believed to act as a 
30 Na+ trap and the layered double hydroxide anionic clay is believed to act as a CI- trap. 
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thereby removing the electrolytes from flie solution and improving the absorptive , 
capacity of the superabsorbent composition. 

This invention is in part premised on the vinexpected discovery that certain ' 

combinations of undemeutralized superabsorbent polymers and layered double 
5 hydroxide 'anionic clays provide siqjerabsorbent compositions with improved 

absorptive capacity in electrolyte contaiiiing solutions, as compared to conventional 
superabsorbent compositions including costiy traditional ion exchange materials. 
Further, it has been unexpectedly found tiiat lower amounts of layered double 
hydroxide anionic clay materials can be employed in superabsorbent compositions of 
1 0* tiie present invention v**ile still attaining superior results, as compared to 
superabsorbent compositions including conventional ion exchange resins. 

The present invention is also directed to an absorbent article comprising: a 
liquid pervious topsheet; a liquid impervious backsheet joined to said topsheet; an 
absorbent core positioned between said topsheet and said backsheet; said absorbent 
1 5 core including fluff pulp (or otiier fibrous material) and a superabsorbent composition 
of the present invention. 

These and otiier objects, features, and advantages of tiiis invention are evident 
from tiie following description of tiie preferred embodunents of tiiis invention. 

2 0 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary, perspective view of a disposable diaper exemplifying 
an absorbent article according to tills invention, m an assembled condition. 

FIG. 2 is a fragmentary, perspective view of tiie disposable diaper of FIG. 1, in 
a flattened condition. 

25 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An object of flie present invention is to provide a superabsorbent composition 
witii improved performance in tiie presence of electrolyte, in particular in tiie presence 
ofNaCl. 

30 The present invention provides a superabsorbent composition which comprises 

a combination of (1) an undemeutralized superabsorbent polymer CniSAP") in which 
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at least about 30 % of the functional groups ai^ in ftee acid fonn; and (2) a layered 
double hydroxide anionic clay ("LDH anionic clay**)- 

The uSAP can be any material having superabsorbent properties in y/hich tl;ie t 
functional groups are anionic, namely sulphonic groups, sulphate groups, phosphate 
5 groups or carboxyl groups. Preferably the functional groups are carboxyl groups. 
Generally the functional groups are attached to a slightly cross-linked acrylic base 
polymer. For example, the base polymer may be a polyacrylamide, polyvinyl alcohol, 
ethylene maleic anhydride copolymer, polyvinylether, polyvinyl sulphonic acid, 
polyacrylic acid, polyvinylpyrrolidone and polyvinylmorpholine. Copolymers of these 

10 monomers can also be used. Starch and cellulose based polymers can also be used 
including hydroxypropyl cellulose, carboxymethyl cellulose and acrylic grafted 
starches. Particular base polymers include cross-linked polyacrylates, hydrolyzed 
acrylonitrile grafted starch, starch polyacrylates, and isobutylene maleic anhydride 
copolymers. Particularly preferred base polymers are starch polyacrylates and cross- 

1 5 linked polyacrylates. 

The uSAP is preferably partially sodium neutralized with sodium hydroxide. 
Further, preferably less than about 70 % of the functional groups of the uS AP are 
sodium neutralized and at least about 30 % of the functional groups of the uSAP are in 
free acid form. More preferably, less than about 50 % of the functional groups of the 

2 0 uSAP are sodium neutralized and at least about 50 % of the functional groups of the 

uSAP are in free acid form. Most preferably, less than about 40 % of the functional 
groups of the uSAP are sodium neutralized and at least about 60 % of the functional 
groups of the uSAP are in free acid form. The term "undemeutralized superabsorbent 
polymer" or "uS AP" as used herein refers to a superabsorbent polymer in which at 
25 least about 30 % of the functional groups of the superabsorbent polymer are in the firee 
acid form, as compared to standard superabsorbent polymers wherein the polymer is 
partially neutralized such that less than about 30 % of the functional groups are in the 
free acid form. 

Additionally, the uSAP of the present invention preferably has a pH of less 

3 0 than about 6.0 and more preferably has a pH ranging from about 4.5 to about 6.0. 
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The LDH anionic clays useful in the present invention are bimetallic 
compounds containing a reactive interlayer capable of binding and exchanging anions. 
LDH anionic clays are made of layers of metal cations (M2+ and M3+) of similar , 
ionic radii, which are coordinated octahedrally by six oxygen anions. They form two- 
5 dimensioiial sheets and which may stack together by hydrogen bonding between the 

hydroxyl groups of adjacent sheets. LDH anionic clays incorporate charge balancing 
anions such as C032-, N03-, or OH- between adjacent layers in the reactive interlayer 
in order to maintain electrical neutrality. LDH anionic clays can serve as anionic 
exchange materials through the exchange ofthese interlayer anions. The reactive 

1 0 interlayer can also contain water when the LDH anionic clay is hydrated. 

The preferred types of LDH anionic clays of the present invention are 
hydrotalcite-Uke anionic clays. Hydrotalcite-like anionic clays include hydrotaicite, 
manasseite, pyioaurite. sjSgienite, stichtite, barbertonite. takovite, reevesite. and 

desuatelsite, with hydrotaicite being more preferred and hydrotaicite in its rehy<Jraled 
1 5 form (50 % moisture content) being most preferred. 

It has now surprisingly been found according to the present invention that a 
combination of uSAP with LDH anionic clay is particularly effective as a 
superabsorbent composition in the case of electrolyte contaiining solutions, fbr 
example human urine. Further, it has unexpectedly been found that the synergistic . 
20 effect of the uSAP and the LDH anionic clay in the superabsorbent composition of the 
present invention results in a more effective and less costly superabsorbent material, 
as compared to superabsorbent compositions containing standard superabsorbent 
polymer and traditional, basic anion exchange materials. 

While not wishmg to be bound by any particular theory, it is believed that 
25 there is a two fold effect when tiie superabsorbent composition according to the 
present invention is contacted with an electrolyte containing solution as follows: 

(1) the uSAP provides cation (Na+) exchange properties, binding Na+ and 
thereby deionizing the solution; and 

(2) the LDH anionic clay provides anion (C1-) exchange properties, binding. 

3 0 CI- and thereby deioni^g the solution. 
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The functional groups in uS AP are typically carboxyl groups which act as a 
weak acid which does not dissociate v/hsn placed, for example, in a sodiuih chloride 
solution. However, presence of the LDH anionic clay has the effect of attaching , 
chloride ions from sodium chloride solution, thereby displacmg the equilibrium in 
5 favor of eonversion of the uSAP into the salt form, thereby converting the uSAP mto a 
high performance superabsorbent polymer in situ. 

This conversion of the uSAP into the salt form on contact with an electrolyte 
containing solution and the effect of the LDH anionic clay in binding chloride ions has 
a significant desalting effect on the solution, thereby improving the performance of 
10 the superabsorbent by alleviating the salt-poisoning effect. In contrast with the use of 
an ion-exchange resin to desalt the solution in combination with a superabsorbent 
which is akeady in salt form (see EP-A-0210756 referred to above), the uSAP also 
has a desalting effect on the solution. This allows a much greater desalting effect to 
be achieved than by use of ion exchanger and a traditional superabsorbent polymer in 
15 salt form. It should be noted that the effect of the electrolyte in solution on the 

absorption capacity of a superabsorbent polymer for that solution is not linear m that 
absorption capacity does not decrease regularly vnih increasing salt content. 
Accordingly over certain concentration ranges it is possible to bring about a relatively 
large mcrease m absorption capacity by effecting a relatively small reduction in salt. 
20 content of the solution. 

The superabsorbent composition of the present invention generally contains 
uS AP and LDH anionic clay in a ratio ranging from about 1 : 1 to about 1 :20, 
preferably from about 1:1 to about 1:10, and most preferably from about 1:1 to about 
1:4. 

2 5 The present invention also relates to an absorbent article using the above 

described superabsorbent composition. As shown in FIGS. 1 and 2, an absorbent 
article according to the invention may be m the form of a disposable diaper 10. More 
particularly, the disposable diaper 10 may be appropriately sized for infant use or for 
adult use. If sized for adult use, the disposable diaper 10 may be also called an 

3 0 incontment garment. It may be here noted that this invention may be also embodied in 
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a wound diessing or another absorbent article known in the art other than a disposable 
diaper, e.g., training pant, adult incontinence garment, sanitary li^kin, or the like. 

A disposable diaper 10 of the present inventipn generally comprises a liquid 
pervious topsheet 12, a liquid impervious backsheet 14 joined to the topsheet 12, and 
5 an absorbent core 1 6 positioned between the topsheet 12 and said backsheet 14. The 
disposable diaper 10 can further include tape fasteners 18, elasticized waistbands 20, 
and other features well known to those skilled in the art. the topsheet 1 2 and the 
backsheet 14 may be bonded adhesively around outer edges 22 of the disposable 
diaper 10, in a known manner, so as to contain the absorbent core 16. The topsheet 
10 12, also called a feeing sheet, may be made from polymeric fibers such as polyolefins. 
The backsheet 14 may be made from a synthetic polymeric fihn, such as a 
polyethylene film. 

Except as illustrated and described herein, the disposable disapa 1 0 may be 
substantially similar to the disposable diaper disclosed in HufBnan et al. U.S. Patent 
15 No. 5,403,301, or in Chmielewski U.S. Pat No. 5,891.120, both assigned to the 

assignee of the present invention, the disclosures of which are incorporated herein by 
reference in a manner consistent with this disclosure. In the embodiment shown in 
no. 2, absorbent core 1 6 can mdude an central absorbent structure 32 with an 
elongate, central portion 40 with a front end 42 and a back end 44, along with two ears 

20 46 near the front end 44. 

In one embodiment, the absorbent core 16 can comprise (1) cellulosic fibers, 
which typically are comminuted softwood pulp fibers ("fluff pulp") or other fibrous 
material, and (2) distributed particles of the superabsorbent composition of the present 
invention. 

25 The superabsorbent composition of the present invention can be distributed 

within the absorbent core by any method known in the art, and can be used as the only 
superabsorbent material in the absorbent core or as an additive to standard 
superabsorbent polymers. The superabsorbent composition of the present invention 
should be present in the absorbent core in an amount ranging from about 1 gram to 

30 about 20 grams of superabsorbent composition per gram of fluff pulp. Preferably, tiie 
superabsorbent composition is present in the absorbent core in an amount ranging 
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from about 1 gram to about 10 grams per gram of fluff pulp, and more preferably from 
about 1 gram to about 5 grams per gram of fluff pulp. 

The following examples are designed to illustrate particular embodirnents of 
the prpsent invention and to demonstrate the efficacy of the superabsorbent 
5 composition and absorbent articles of the present invention as compared to 
conventional superabsorbent materials and absorbent articles. 

In general, some of the most important performance attributes of an absorbent 
core of a diaper (or any other absorbent garment) are functional capacity, rate of 
absorption, and core stability in use. Absorption imder load ("AUL'*) of the core is a 
1 0 good measure of functional capacity and the rate at which that absorption occurs. 
Therefore, AUL values will be used m the following illustrative and comparison 
examples. 

EXAMPLE 1: 

15 A series of simulated absorbent core materials were tested and the AUL values 

(under a pressure of 0.5 psi) were determined to demonstrate the efficacy of the 
present invention. The AUL tests were performed in a standard test cylinder by fust 
placing therein a circular (50 mm) weighed sample of a standard pulp fiber (600 mg) 
sheet. The upper surface ofthe circular pidp fiber sheet was then evenly sprinkled 

2 0 with a weighed amount of a superabsorbent composition comprising uSAP and ion 
exchange material as indicated in Table 1. A second weighed pulp fiber (600 mg) 
sheet was placed on top ofthe superabsorbent composition and a stainless steel 
cylinder fitted with a 40 mesh stainless steel screen at one end was then placed on the 
pulp-superabsorbent composition-pulp sandwich, with the screen in contact with the 

2 5 uppermost pulp layer. A cylindrical weight exerting a pressure of 0.5 psi was then 
placed on the open end ofthe stamless steel cylinder. Thereafter, synthetic urme (a 
0.87 % w/w sodium chloride solution, 50 g) was poured into the stainless steel 
cylinder and allowed to absorb though the 40 mesh stainless steel screen for 20 
minutes. The synthetic urine above the screen was then collected with an eye-dropper 

30 and weighed to determine by difference the amount of synthetic urine absorbed by the 
simulated absorbent core. 



, wo 01/32117 , PCT/USOO/30240 

: ' ' „ -10- , 

'The superabsorbent compositions evaluated were as follows: 
Comparative Sample 1 : No ion exchange materials and 600 mg of SAP IM 
4500 (Hoechst Celanese Corp.) - a crosslinked polyacrylic acid with an estimated 65 
% of the functional groups neutralized with sodium hydroxide and an estimated 35 % 
5 of the functional groups in free acid form. 

Comparative Sample 2: 7.5 g of Dowex 50W-X8 - a conventional strongly 
acidic ion exchange material; 7.5 g of Amberlite IRA-400 - a conventional strongly 
basic ion exchange material; and 600 mg of SAP IM 4500. 

Comparative Sample 3: 7.5 g of Dowex 1-X8 - a convention strongly basic ion 
10 exchange material; and 600 mgofSAPIM 4500. 

Sample 1 : 7.5 g of lehydrated FloMag HAC-P (Martin Marietta Magnesia 
Specialties Inc., Baltimore MD) - a ichydrated hydrotalcite material; and 600 mg of 
SAP IM 4500. 

Sample 2: 7.5 g of rehydiated FloMag HAC-P; and 600 mg of HSAP 40 - a 
1 5 crosslinked polyacrylic acid with an estimated 40 % of the fimctional graaps 

neutralized with sodium hydroxide and an estimated 60 % of the functional &ovps in 
free acid form. 

NOTE: the hydrotalcite used in Samples 1 and 2 was rehydrated by soaking 
dry hydrotalcite in deionized water overnight. The unabsorbed water was decanted 
20 and the remaining solid patted dry (50 % moisture content) on a paper towel. 



Table 1 



Sample No. 


Superabsorbent 
Polymer Type 


Ion Exchange 
Material Type 


Ion Exchange 
Material (g) 


AUL Value 


Comparative 1 


SAP IM 4500 - 35 % 
Free Acid 


n/a 


n/a 


14.30 


Comparative 2 


SAP IM 4500 - 35 % 
Free Acid 


Dowex 50W-X8/ 
Amberlite IRA-400 


7.5 (H+)/ 7.5 
<OH.) 


18.60 


Comparative 3 


SAP IM 4500 - 35 % 
Free Acid 


Dowex 1-X8 


7.5 


18.14 


1 


SAP IM 4500 - 35 % 
Free Acid 


FloMag HAC-P- 
rehydrated 


7.5 


19.19 


2 


HSAP-40->35% 
Free Acid 


FloMag HAC-P - 
rehvdrated 


7.5 


1928 
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As the results in Table 1 demonstrate, it was imexpectedly found that the 
combination of a preferred LDH anionic clay with either a SAP, comprised of an 
estimated 35 % (Sample 1) or an estimated 60 % (Sample 2) firee acid content results « 
in surprisingly superior /fiUL values when compared to superabsorbent compositions 
5 contaiiuag a uSAP alone (Comparative Sample 1). 
EXAMPLE 2: 

A series of simulated absorbent core materials were tested and the time 
dependent AUL values (under a pressure of 0.5 psi) were determined to compare the 
performance of uSAP materials with varying degrees of sodium neutralization in 

10 combination with anionic exchange materials. The AUL tests were performed in a 
standard test cylinder as described in Example, 1 . 

The superabsorbent compositions evaluated were as follows: 
Comparative Sample 4: 7.5 g of Dowex 1-X8 - a convention strongly basic ion 
exchange material; and 600 mg of SAP IM 4500 (Hoechst Celanese CorpO - a 

1 5 crosslinked polyacrylic acid with an estimated 65 % of the functional groups 

neutralized with sodium hydroxide and an estimated 35 % of the functional groups in 
free acid form or 600 mg of HS AP 40 - a crosslinked polyacrylic acid with an . 
estimated 40 % of the functional groups neutralized with sodium hydroxide and an • 
estimated 60 % of the functional groups in free acid form - as indicated. 

20 Sample 3: 7.5 g of rehydrated FloMag HAC-P (Martin Marietta Magnesia 

Specialties Inc., Baltimore MD) - a rehydrated hydrotalcite material; and 600 mg of 
SAP IM 4500 or 600 mg of HSAP 40 - as indicated. 

Sample 4: 4.0 g of rehydrated FloMag HAC-P; and 600 mg of SAP IM 4500 
or 600 mg of HSAP 40 - as indicated. 

2 5 NOTE: the hydrotalcite used in Samples 1 and 2 was rehydrated by soaking 

dry hydrotalcite in deionized water overnight The unabsorbed water was decanted 
and the remaining solid patted dry (50 % moisture content) on a paper towel. 
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Table 2 



Exposure Time 
(b) 


Comparative Sample 4 

AUL(g/g) 

Dowex 1-X8 (7.5b) 


Sample 3 ^ 
AUL(g/g) 

FloMagHAC-P(7.5g) 


Sample 4 
FloMagHAC-P 


(4.0 E) 




SAP 


HSAP 


SAP 


HSAP 


SAP 


HSAP 


0.5 


18.14 


18.00 


19.19 


19.28 


17.93 


17.73 


1 


18.93 


18.27 


19.63 


19.67 


18.64 


18.40 


2 


19.12 


18.30 


19.66 


20.15 


19.15 


19.11 


4 


19.34 


18.62 


20.11 


21.15 


19.48 


19.96 



10 



15 



As Table 2 shows, the superabsorbent composition of the present invention out 
performs a comparative superabsorbent composition containing conventional anionic 
exchange materials both initially and during an extended time frame. Further, as 
Sample 4 demonstrates, significantly lower amounts of LDH anionic clay can be used, 
as compared to conventional anionic exchange materials, while still attaining 
comparable results in an extended time frame. 

Table 2 also demonstrates the surprising synergistic effects of combining a 
uSAP material with an LDH anionic clay material. For instance, when the HSAP 
material (uSAP with a greater percentage of ftmctional groups in the fiee acid form) 
was used in combination with the hydrotalcite material, AUL values showed a slight 
improvement over the course of an extended time frame. However, when the HSAP 
material was used in combination with a convention^ anionic exchange material, no 
such improvement was found. In fact, the AUL values slightly decreased with the 
increasing percentage of functional &ovps in the free acid form in tiie comparative 
sample. 



EXAMPLES: 

A series of simulated absorbent core materials were tested and the time 
2 0 dependent AUL values (under a pressure of 0.5 psi) were determined to compare the 
performance of various types of LDH anionic clay materials in a dry form and iii a 
rehydrated form. The AUL tests were performed in a standard test cyUnder as 
described in Example 1 . 



wo 01/32117 PCTAJSOO/30240 
' . . -13- 



The superabsbrbent compositions evaluated were as follows: » ' 

/ Sample ^: 2.0 g of FloM^ 42 (Martin Marietta Magnesia Specialties Inc., 
5 Baltimore MD) - a hydrotalcite material - in dry and rehydrated form as indicated ; 
and 600 mg of SAP IM 4500 (Hoechst Celanese Corp.) - a crosslinked polyacrylic 
acid with an estimated 65 % of the functional groups neutralized with sodium 
hydroxide and an estimated 35 % of the functional groups in free acid form. 

Sample 6: 2.0 g of FloMag 42 A (Martin Marietta Magnesia Specialties Inc., 
10 Baltimore MD) - a hydrotalcite material - in diy and rehydrated form as indicated; and 
600 mg of SAP IM 4500. 

Sample 7: 2.0 g of FloMag 02 (Martin Marietta Magnesia Specialties Inc., 
Baltimore MD) - a hydrotalcite material - in diy and rehydrated form as indicated; and 
600 mg of SAP IM 4500. 
1 5 NOTE: the hydrotalcite used in Samples 1 and 2 was rehydrated by soaking 

dry hydrotalcite in deionized water overnight. The unabsorbed water was decanted, 
and the remaining solid patted dry (50 % moisture content) on a paper towel. 



Table 3 



Exposure 
Time (ti) 


Sample 5 
AUL(g/g) 
FloMag 42 (2 g, dry) 


Sample 6 
AUL(g/g) 

FloMag 42A (2 g,diy) 


Sample 7 
AUL(g/g) 
FloMag 02 (2 g. 


dry) 




non-hydrated 


re-hydrated 


non-hydrated 


re-hydrated 


non*hydiated 


re-hydrated 


0.5 


14.85 


15.37 


15.98 


16.93 


15.87 


15.16 


1 


15.10 


15.80 


16.44 


17.38 


16.33 


15.61 


2 


15.43 


16.05 


16.90 


17.83 


16.80 


15.98 


4 


15.73 


16.50 


17.80 


18.40 


17.23 


16.58 



20 As demonstrated in Table 3, the rehydrated form of certain hydrotalcite 

materials generally result in higher AUL values as compared to hydrotalcite materials 
in the dry form. Table 3 also shows that a particularly preferred type of LDH anionic 
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clay matferial usefVd in the present invtotioii is rehydrated FloMag 42A. Fuitfaer, 
Table 3 demonstrates that superabsorbent compositions of the present invention are 
effective even at relatively low levels of LDH anionic clay materials. 

EXAMPLE 4: 

A series of simulated absorbent core materials were tested and tiie time 
dependent AUL values (under a pressure of 0.5 psi) were determined to evaluate the 
eflBcacy of a particularly preferred superabsorbent composition of the present 
invention and to demonstrate the dependence of AUL values on LDH anionic clay 
material levels. The AUL tests were performed in a standard test <^linder as 

described in Example I . 

The superabsorbent compositions evaluated were as follows: 
Comparative Sample 5: no ion exchange materials; and 600 mg of SAP IM 
4500 (Hoechst Celanese Corp.) - a crosslinked polya«irylic acid with an estimated 65 
% of the functional groups neutralized with sodium hydroxide and an estimated 35 % 
of the functional groups in free acid form. 

Sample 8: 0.5 g of rehydrated FloMag 42A (Martm Marietta Magnesia 
Specialties Inc.. Baltimore MD) - a rehydrated hydrotalcite material; and 600 mg of 
SAP IM 4500. 

Sample 9: 1.0 g of rehydrated FloMag 42A; and 600 mg of SAP IM 4500. 
Sample 10: 2.0 g of rehydrated FloMag 42A; and 600 mg of SAP IM 4500. 



Table 4 



Exposure 
Time (h) 


Comp. Sm. 5 

no rehydrated 
FloMag 42 A 


Sample 8 

rehydrated FloMag 
42A^5rt 


Sample 9 

rehydrated FloMag 
42An R) 


Sample 10 

rehydrated FloMag 
42A(2e) 


0.5 


19.82 


2036 


21.36 


22.58 


1 


20.54 


21.29 


22.22 


23.46 


2 


20.95 


21.48 


22.65 


23.71 




21.59 


21.66 


23.13 


23.95 
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' As shown in Table 4, the AUL values of a prefenred embodiment of the 
present invention increase with increasing amounts of rehydrated FloMag 42 A. 
Further, even at levels as low as 0.5 g, the superabsorbent compositions of the present 
invention outperform conventional superabsorbent compositions. 
5 Although the invention has been described in connection with the preferred 

embodiments, these embodiments are not intended to limit the invention Those 
skilled in the art will readily appreciate that various modifications may be made to the ' 
preferred embodiments without departing from the scope and spirit of the invention as 
defined by the appended claims. 
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CLAIMS 

I 

What is claimed is: ' ' 

1. , A superabsorbent composition comprising: 

5 an undemeutralized superabsorbent polymer in which at least 30% of the 

functional groups of the polymer are in free acid form; and 

a layered double hydroxide anionic clay 

2. The composition of claim 1 wherein the undemeutralized superabsorbent 
polymer has a pH ranging from about 4.5 to about 6,0 

10 3. The composition of claim 1 wherein less than about 70 % of the functional 

groups of the undemeutralized superabsorbent polymer are sodium neutralized 
and at least 30 % of the functional groups of the undemeutralized 
superabsorbent polymer are in free acid form. 

4. The composition of claim 1 wherein less than about 50 % of the fbnctional 

15 groups of the undemeutralized superabsorbent polymer are sodium neutralized 

and at least 50 % of the functional groups of tiie undemeutralized 

superabsorbent polymer are in free acid form. 

5. The composition of claim 1 wherein about 40% of the functional groups of the 
undemeutralized superabsorbent polymer arc sodium neutralized and at least 

20 60 % of the functional groiQ>s are in free acid fonh. 

6. The composition of claim I wherein the layered double hydroxide anionic clay 
is hydrotalcite. 

7. The composition of claim 6 wherein the hydrotalcite is rehydrated. 

8. The composition of claim 1 wherein the undemeutralized superabsorbent 

2 5 polymer and the layered double hydroxide anionic clay are present in a ratio 

ran^g from about 1 : 1 to about 1 :20. 
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9. The composition of claim 1 wherein the undemeutralized sui>erabsorbent 

polymer and the layered double hydroxide anionic clay aire present in a ratio 
ranging from about 1 :1 to about 1 :ip i 

10- An absorbent article comprising: 

5 a liquid pervious topsheet; 

a liquid impervious backsheet joined to said topsheet; 
an absorbent core positioned between said topsheet and said backsheet; 
said absorbent core including fluff pulp and a superabsorbent composition; 
said superabsorbent composition comprising an undemeutralized , . 
1 0 superabsorbent polymer and a layered double hydroxide anionic clay 

wherein at least 30% of the functional groups of the undemeutralized 
superabsorbent polymer are in free acid form. 

1 1 . The absorbent article of claim 1 0 wherein the superabsorbent composition is 
present in an amount ranging from about 0.2 gram to about 0.8 grams per gram 

15 of fluff pulp in the absorbent core. 

12. The absorbent article of claim 10 wherein the superabsorbent composition is 
present in an amount ranging from about 3 gram to about 10 grams per gram 
of fibrous material in the absorbent core. 

13. The absorbent article of claim 1 0 wherein the undemeutralized superabsorbent 
2 0 polymer has a pH ranging from about 4.5 to about 6.0 

14. The absorbent article of claim 1 0 wherein less than about 70 % of the 
functional groups of the undemeutralized superabsorbent polymer are sodium 
neutralized and at least 30 % of the functional groups of the undemeutralized 
superabsorbent polymer are in free acid form. 

25 15. The absorbent article of claim 10 wherein less than about 50 % of the 

functional groups of the undemeutralized superabsorbent polymer are sodium 
neutralized and at least 50 % of the functional groups of the undemeutralized 
superabsorbent polymer are in free acid form 
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1 6. The absorbent article of claim 1 0 wherein about 40% of the functional groins 
of the undemeutralized superabsorbcnt polymer are sodium neutralized ,and at 
least 60% of the functional groups are in free acid form • 

17. T^e absorbent article of claim 1 0 wherein the layered double hydroxide 
anionic clay is hydrotalcite. 

1 8. The absorbent article of claim 1 7 wherein the hydrotalcite is rehydrated 

1 9. The absorbent article of claim 1 0 wherein the undemeutralized superabsorbcnt 
polymer and the layered double hydroxide anionic clay are present in a ratio 
ranging from about 1 : 1 to about 1 :20 

20. The absorbent article of claim 1 6 wherein the undemeutralized superabsorbcnt 
polymer and the layered double hydroxide anionic clay are present in a ratio 
ranging from about 1 :1 to about 1:10. 



WO,01/32117 , PCTAJSOO/30240 

■ ' ' 1/1 . '. • ' 




Intemationai application No. 
PCT/USOO/30240 



A. CXASSIFICATION OF SUBJECT MATTER , 
IPCa) : A 61 F 13/15, 13/20 

US CL : 604/367, 372; 525/217,328,362;442/375 
According to Imemational Patent Ciassification (XPO or to both national classification and IPC _ — 

B, FIELDS SEARCHED " : : \ 

Minimum documentation searched (classification, system, followed by classification symbols) ' ♦ 

U.S. : 604/3^7, 372; 525/217. 328. 362; 442/375 

U — 

Documentation searched other than minimum documentation ip the extent that such documents arc included in the fields searched 



Electronic data base consulted, during the intemaUonal search (name of data base and. where practicable, search terms usecQ 



"cI DOCUMENTS CONSroEREP TO BE RELEVANT 



Category ♦ 



X 
A.P 
Y,P 
Y 



Citation of document, with indication, where appropriate, of the releva nt passages 



US 5,821,179 A (MASAKl el ai.) 13 OCTOBER 1998, sec entire document 
US 6,072.101 A (BEIHOFFER et al) 06 JUNE 2000. col. 6. line 62 to col. 14. line 46 
US 6,087,448 A (MITCHELL et a.l) 11 JULY 2000. col. 3. lines 14-51 
US 5,865.410 A (CARRICO et al.) 05 JANUARY 1999. col. 3. line 16 to col. 4, line 54 



Relevant to claim No. 



1-20 
1-20 

1-5, io-16 
1-5. 10-16 



□ Further documents are listed in the continuation of Box C. n See patent famUy 
SpecW oaegoriM of died dDcumaw: 

1 ikOaiBg On gneral state of Hie vl wtab^ it not coosidBrcd to be 
oTptftlcvUrrclcvncc 

gjriiCT appii^ftoB « patent pcbthhedooor ■fter Uw ialgMiicMl filing <Uw 

•L" <ixnaeiitwUchiinyllirawdoalittoaisk^ 
«t«htoh tke puWte«toii dae of «noih« cii«ii« 
specified) 

-0- ifon f^' rrferriHg to m oral disclowire. use, qhihiliiM cr ether mem 



-X" 



taicr publblied after (he inicraaiianal 

dale aiid not ia cooflict wUh fbe aiiplicatioii iMt 
piinc^jle or theory underlying the iavemion 



SBng dale <r friotily 



I of pailicttlar relevance; the claimed iBvcmlaa < 

contidered to involve an tnyentivc step wtaca r- 



-p- doCTjiMi published Fsior to the mienuijaiul fiUng dale bm later t 
prioriiy date claimed 



being oMmt lo n person ddUed in ibc ixt 
r of die same patent fmafy 



Date of the actual completion of the international search 

1.01.2001) 



05 January 2001 (0S.< 

Name and mailing address of the ISA/US 



Date of mailing of the international search report 

1 iftNZOOl 




Coosnissiooer of Patents and IVademarks 

Boot PCX 

Washtngm. D.C. 20231 

Facsimile No. (703)305-3230 



lephoneNo. 703*305-3002 



Form PCT/ISA/210 (second sheet) (July 1998) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□Tbl 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 
G^KEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

ETlINES or MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



